Abstract In this paper we describe CHIC (Correspondence & HIerarchical Cluster) Analysis, a specialized software package for Correspondence Analysis-CA (Simple and Multiple) and Hierarchical Cluster Analysis (Benzécri's chi-square distance, Ward's linkage criterion). The implementation of CA is in line with both the French approach and the Gifi System of data analysis. CHIC Analysis combines the graphical interface features of CodeGear Delphi with the computational power of MatLab. The software was implemented as an attempt to contribute to the effectiveness and reliability of CA. For this purpose, it offers a variety of aids to the results' interpretation and tools for the construction of special data tables. A modified version of the CA algorithm is implemented in the multivariate case. Special emphasis has been put on the graphical options for biplots, maps and dendrograms.
Introduction
Correspondence Analysis (CA) is a multidimensional data analytic method, suitable for graphically exploring the association between two or more, non-metric variables without a priori hypotheses or assumptions. Similar to Principal Component Analysis, CA results in elegant but simple lower-dimensional displays, so that the principal dimensions (usually two or three) capture the most variance (or inertia) possible. There are two popular ways to treat CA; the geometrical point of view of the French school of data analysis (Benzécri 1992) and the optimal scaling framework of the Gifi System (Gifi 1990) .
A common practice among researchers and practitioners is the complementary use of CA and a hierarchical cluster analysis (HCA) procedure, based on Ward's minimum-distance criterion and Benzécri's chi-square distance (Benzécri 1992; Lebart 1994) . This specific Ward clustering provides a decomposition of inertia with respect to the nodes of a dendrogram, analogous to the decomposition in the CA context (Greenacre 2007) . More details on the theoretical background of HCA, CA and various extensions can be found in Benzécri (1992) , Gifi (1990) , Greenacre (1984) , Greenacre (2007) , Greenacre and Blasius (2006), Murtagh (2005) .
CA has become increasingly popular over the last decades and simple and multiple CA were introduced into most of the mainstream statistical software packages. In this paper we present CHIC (Correspondence & HIerarchical Cluster) Analysis, a specialized software which implements CA (Simple and Multiple) and HCA as a complementary method. The software combines two different development tools; Codegear Delphi 7, a visual programming language and MATLAB (The MathWorks, Inc. 2007), a high-level scripting language. This scheme offers a high degree of flexibility since MATLAB is useful for implementing matrix computations, while Delphi offers a variety of tools for the design of graphical user interfaces. The implementation of CA is accompanied by a variety of options for empirical interpretation, statistical inference and visualization, inherent either in the Gifi System or the French approach. Moreover, it offers a modification of the main CA algorithm, so that the analysis of "tall" data sets (objects variables) becomes both feasible and effective. Finally, it is important to note that the development of CHIC Analysis was motivated by the need to teach CA and related methods to students with little or no statistical background and familiarity with the command line.
The paper is organized as follows: Sect. 2 describes in brief the data entry and data management options. The various interpretation options and relative criteria for simple and multiple CA, available in CHIC Analysis, are described in Sects. 3, 4 and 5. A hierarchical clustering procedure as a complementary method is discussed in Sect. 6. A numerical example is given to demonstrate the use of new or interesting features. The paper concludes in Sect. 7.
Data Entry and Data Management
CHIC Analysis offers a customized data spreadsheet for direct data entry in the form of either a raw data table (observations variables) or a contingency table of variable categories. Additionally, data can be imported into the spreadsheet from
